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m m m 

Ttix^J-6^}^3SKi-5t5-Miii, ffiJx.{±\ f^KE. Efifin, M®^^^i--5g|5p"p(D^ 

fj:nm^Mi^xMmm±{^mn. ^^-^m^mwMmi^m^'r^:Ltxm. m&x 
iim^ (DmmMmun(DmmmA^x\^^^. mK.it. —f^cDOLcumt. mn.^. 
mmmmwiiri^^ii^m^i^M^K tin. crm<ommmk(Dmm^munic 

[0003] mrrm^:s^if^^^-yi'^-m^(Di&m>^mtLx. m^it. =^>i^>'(Difm 
^Rxj^m^mmmi^TX(Dmmm^(Di&mmmm^tix\. mmmmmmt 
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X. zcDDLcmM^. ^mMoi[:^m^-A^-r^mmm^mmLtitLX'hmms:U. 

m^^'^^^^w^n^.^^'zt^'^i^^^ox^ti(-^mnxU2), 

0'm^Xm:B^h9^^^x:^i^~'^^^mM'MMl999.5, pll-12, M ftil 
^i|Tp|=F:5:fS^2: World Tribology Congress 200 1.9, Vienna, Proceeding p342, Kano 
et.al. 

[0004] ^mm(Dmmn. 'j^-^j:<th-:^:^'^DLcmx^^m^i'htz. Mi^ii^xmnm^mm 
wuj:7!)^hmmx^^DLcmmm^'^-r^^y^^'^(^Mm:^m^^^-r^:Lt{c:h^ 

o 

[0005] ^^Bi^xM. (i^-^j:<tt-:iv7f)'^DLcmxw.m^i'if^. nr^\LxmMm^mW}-r 
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[0006] :*:^0;5(7)yri?t?ffi«. ^i'^^^<<i:'b-;^;6SDLai-e.M$ti.fc. tmi^xmW^k^M 

Wi-r^-n(Dx^LcmmM. m^^-^. ^mm. w\mm. mmimm^*&MW.xmm-r^ 

nm<D±X:^mmDLCm^Xh^^y^'r2:.l>zMi^Xi,^$J}X'h^:dK 

.mmm^^^n^^MfxMJi:<^^^^^yi^^-nm^^pMi-^:Ltb^x^^o 
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[0007] Ji^T. :^mm^mz.mmi.z.mmi-^o 

o 

[0008] ^\mmL.x^y^m\z.mW]'r^~t^<Dmmt\'±. %\\^-r^-:>j(Dw^-i^<\^w\ 
z.z.x\ DLcm^m^ir^DLCi^M%. mm7tm^±t\.xmm.^ixfz.^mnx-hK^ 

x.^Mm.^fifcM^m-r^DLc^mM^m^hz.ttmmx^^o 

[0009] mUDLCm^m^iS\^ ^X, —:f7:^^DLCW^Xi^m^titifSiXh^. m:fy^'^DLcmx 

wm^nx\^^fj:h^m^(Dm:ij(Dm^mj^-r^m. DLcm^mj^-r^MU. ^■\^< 



wo 2005/014763 



5 



PCT/JP2004/0I1375 



[0010] ±.uwi^m^t\^xam^mm\t.f£<. Mm^<Dmt<,-^xfj:<^ f^jx{±\ j^m. = 

SCM420. SCr420(JIS)^^5#if 6n5o 

(Cu)^l. 0-5. OKft%-^tp^*^BTyl-5:^'>-^^^X{M*H^BT/l-5^r>A^^ 
^(7)fgffi75^M^Ll/\ T/W^-'>A-^^(D$?»!ji:LT(i. AC2A, AC8A, 

ADC12, ADCMOlSWS^tf ^tL-So ■ 

(Mg-AI-Zn)m^, '^^^•^i^^M.-T/l^?.=^^J^-m±m^m,iMg-M-REMm. -^^'^-^Z^ 
•>A-T/^^^ij7A-;^/l-'>>>A(Mg-Al-Ca)^, -V'^-^.:y'>^-M$a-T/l-^^^A->!7 

(Mg-AI-Ca-REM)^, -^^^'^i^^M.-T/V^=-^Ms-:^Y\^ly^r^MMg-A\-Sr)^. 
^.v">i^-T/1^5::^'>A— >y=i>(Mg-Al-Si)^ . "^^''^^v^^ A-#-±iM^S-MI& 
(Mg-REM-Zn)^ , -^^""^-■^'>^-|S-|R-±M:&JS(Mg-Ag-REM)?^Xfi-7i^'^>t^^>-^ 
-'l'i/hy[>i^-%±M^M(Mg-Y-REM)^. .S.O«wtLPj(^^£^<Dm-^t?-li:(3:#.-5*t 
PchmWiZ.m^X^^. ^W-mz.\t^ AZ91, AE42, AXSU AXJ, ZAX85. AXE522, 
AJ52, AS2U QE22X(iWE43(ASTM)#;0>^if PjtL'So 
[0011] ±|5#t^M®(7)^®a$Ra«, JIS B 0601-1994iC'ZfS$!!LbTiiJ^i--5^<!:75^-e#. 
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2. 0/im;5W^bV\ BUIB-Mfl^(^^ciH>l^Hv/0noOO7|^Yll,^L<{«J¥O. S^m 

B 

B 

B 

B 
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[0014] ffi?fi(X)(D100°C(C4o{t§i;j*!i^(i2— 20mmVs. ^^L<(*3— lOmmVs, cfci^ 
^*L<{i3. 5— 5mmVst?$>§o Sffl(X)(7)100'C{C4o{tSilj*!i^^2mmVsJeJ^± 

m^20mm-/s^rtir^^tKx<>x.mm(Dmw\:i-^n^m.mmLtm-\^<:k^^ 

«:i:iT% ^5^#t!^^^S<^fi. ASTM D2549t'2p*!LL-CSiJ^Lfc^#t!^@5> 

(aromatic fraclion)^^l^;^B^L. iiS^tD^^S^^g^T-^-f^^ T/Udr/l'-<^if 

[0015] a»(X)<DfiftM^^»H. 0. 005Ka:%i^-lT, $f^L<{10. 002Kft%iiilT-t:-fe 
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50m'S%i^T> $f*b<{±30W4%aT, c}:'9$f^b<{±20Kfl:%J|^T, Mi-$i7-^ 
i^hV^'i^/^Ti^-^—h. :^t>V7f-^^/l--fe/-^<^— h^(7)v=^^7"/l-;hy^^D 

[0017] mjBS(BM5>fi. '^^^{mm^^^ir^'^m'^vy'T^'^mi=^xh<o. - 
v'^^m<D^m^xitT^'^m.. j^ib^y^'xV^cD/Npywb^y^'T^v^tT^^y:/" 
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mmx\ '^vy'v'^Tcmmw-xm'^o. ooi-o. 2K»%. ^^^b<«o. 02-0. 1 
K»%-efo«9. ii#(co. 03-0. immroxh^zt^mmm^mi^mn^M.xm^L 
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[0020] mm-^mm'Hmit^mt. 'A^^i^mm^^%-r^^'mit^m-r:htii^^<. 

[0022] mUT/V=i—;vmtVX\-t. f^J;t(i\ \mr;V-=i—jv^ 2#iT/^=i— /V. 3<iniii^±(D 
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t>'t KP=3f ^t^fw.m/5Sfl^,e:-e&5i^ 3^^3—40(7) i m^T f^di^ ^ 

[0023] mni'liMr/i^^/i-T/U=i~-/UtLXn. M:tlt. /v. oL^y—ju^ l-^'n/NV 

/u, 2-^^/u-2-^c2/^/— /w, i-^^-^s^y— /i^, 2- 

. 3-;^^yP-2-y^/— ./V. 2-^f^/l^-2-:7"^y— /U, 2, 2-v^p<^/U— I-^^h/nV 
w-/i,^:(7:>^>'.^/— /l^^ l_^d5-H;j-y_y^^ 3_^3rH^y_y^^ 2-^ 

^/u-i-^^^^y— /u, 2-7<^/^-2-^^^^y— /i-. 2-^^/^-3-^:/^57y— /V, 3- 

-y^/l— /l^, 4-^^/^-l-^>'^/— 4-p<^/^-2— /l^, 
2, 3-i^y<^/U-2-y'^y~-/U, 3, 3->^y<5^/V-l-::/^y— yl', 3, 3-v=^^/l^-2- 
2-:^^jv-\-y'^j^/v, 2, 2-v^^^yv:/i$'y— /v^(Z)^:35^1f-y— /w, 

-p^^jV-l-^^-^y—jV^ 2-y^/^-2-^^-t'-y— yi^, 2-^^/^-3-^^-y-y— yi^ 
, 5-p<^y^-2-^=3rif/— /w, 3_:3i^yV,_3_^>.^y_y^^ 2, 2-v^>^yW-3-^>' 
yu-. 2, 3-v^^f^yW-3-^>^^/— yu-, 2, 4-v=^^yW-3-^>'i5i'y— yw, 4, 4- 
v'^5^yw-2-'<>'i5'y— yw, 3-^5^yV'-l-^=3ri^y— /u, 4-^^y^-l-^dr4^/— zi. 
. S-y^yu—l-^^-b-y— yi^, 2-^5^y^^^i?/— y^^(D^7'i?y— yu-, l-^-^'^Z 
— yw. 2-;e-iJ^:?/— yi^, 3-^^^y— yi^, 4-^f-yi'-3-^7°i5'y— yu, 6-^^yw-2- 
^^^5^/— yu, 2-:3^f^yW-l-^^1f y— yu, 2-7'Pt:°yl/-l-^>'i$7/— yi^, 2, 4, 4 
-hy^5=-yi^-l-^>'^y— yi^. 3, 5-v?p<^yw-l-^^i^y— yw, 2-y^yw-l-^^ 
^y— yi/. 2, 2-v^y^yi^-l-^^-!^y— yi'^<7);ri^i5'y— yw^ l-y-:^y— yi^. 2-y-:^ 
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J—JV, 3, 5, S-hy^^/V—l-^^f-y— /l^. 2, 4-^7°i5^y— /l^, 3- 

3i^/v-2, 2-i^^^yw-3-^>^5^y— /w^ 5-p<^/i^pj-i5^^y— /^^<^/-^y— /I^v 1- 
—>^. 'rh^'fio/^/v, ^i^9=f1iJ^)^^. ^^"^"f-^y—^^. 

[0024] mtiii^Tju^=^/\^Tju=i—/ut\^Xit. mx.i~£. oL^j—jv, -fu^j—)V, y'r J 

/M^J'y— yV'. v-i^p^^i/yWy^J^y— yW. l-v/iJ'P^^^rv'/Vni^y— yl^^ 2-v'^P-^^ 

~-}V^ -f=^jVi/!7u^^-^/—jV^ 3, 3, 5, 5-7^b^^^yWi/i5'P-^=^1^/— y^^75^ 

mjfS(ryP=^yu)Ty— ywryi/=i— yi-i:LT{*. 'B^'Jxt^. v'^— yuT/v=i— yi^\ o-^i/ 
rs\-^\yy'—/v, p-^uy— yv^c7:»p<^yi^73;^y^ryU3— yw. i^l/^y— yw 
^ 3::^y>:73i=^yu-Tyw=i^yv> >'''ptVu:73i— /uTy^=i— yw. y^'^y^>'3i^/VTyL'=i— 
yu-, 3-p<^y>-6-iert-:7'^yuy'3^^y^Tyw=i— y^^<^:y^yM^y^:73:— yUTy^=i 
—)V^ i/ y'f- )vy ::^=:-)VT }V=^— )\^ . v^zn.^^/Wy'jii— yi/Ty^^i— yv. 2, e-v'-ieri-y 
^/W73i=:ywTyv=i— yu, 2, 4-v^-tert-:/^yu:7^z::7WTyv=i— y^^<Z)i/7'^y^:7 
air^/UT/u^— yv. 2, 6-~:/-tcrt->^^yi--4-^^yi'73i^yWTyw='>-yv#(Dv'7'^ 
yM^y^73i^yUTy^=i— yl^. 2, 6-i/-lerl-y^y^-4-:3i^yU73i^yU'T/W=i'-y^ 
^(Ov^y^y^^^y^:7ai:=:yWTy^:=!— y^. 2, 4, 6-hy-tert-y5^yw-4-y"^yV'73^ 
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[0026] |iJlE2jiIET/W=i-;K±, tKDdri//U'^^^^c{3{c:2oWi-SibcD-efci9. M;t{i\ 
=¥y^K-S.tN'tKn:3{.'>/WS(D-B^^{iE/5^{iST'fo-5;^5^^2"40(D2«T/W^/^) 

1, 4-y^>->?;^— /l^, 1, 2-7^'^>'v^;^— /U, 3-^tiiyN°>'i;5;*-— /U, 

1, 5-^^^^:/v^:^— /P, 1, 6-^^-y->t?;d— /V', 2-^=5^/1^-2-^^^^-!, G-TT* 
nyN^^v^;^-— yU, 2-^^/1^-2, A-^^y^^-Jisr—fV^ 1, 7-^:^^>v^;J-— /U, 2-;^ 
^/^-2-7°C3tVP-l, 3-7°C!/^°>'v=;^-— /U, 2, 2-v=:3^5^y^-l , S-^t^pz-^^v^;^— 
1, 8-^'!7^:y-y^^?^^ 1, 9-y^>'v^;t— /^^ 2-:/'f^/^-2-^5^/i'-l, 3-:/ 
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[0028] tfllE(T/U^/U)v^^nT/W;^>'v>:t-— /WiLTJi. M^it. iy^u^^'^^'J't—'V 

4, 4'-'^:t\f^{3-y^'f-/U-6-lerl--:f^Jl-y:j^y—JU), 4. 4' 
-:7'"5^y7^Vt-;=^(3-7«5^/^-6-tert-y^/W7zny— /P), 2, 2'-p<5^l^>'t'.x(4-^^ 
/U— e-tert-y^/V-^oi/— /U), 2, 2'-^^if^(4. 6-v^-tert-7'^/H/yVWi/>'), 
2, 2'-^^U>'t';^(4-:3:^/U-6-terl-y^/U7^/— /W), 4. 4'-^^U>'l::-">^(2, 
e-v^-tert-y^^yUy'^y— /l^), 2, 2 '-(3, 5-v^-tert-^'^/P-4-fcKP=^-»^o/<J 
4, 4'-v'^C3-^^>'yT'Vf ;^(2, 6-v'-tert-7^^/P:7^/— /Ix^;5^^JfibtL6 

o 

[0029] tfllS2|ffiTy^=t-/w<btT{*, DLC^MgD(^J^^^cfc'9{£M-e#5;#;;0^Pj. 

^\j=t^yU, ^^^^^V^/Vi/yn— /W, 1, ./u, 2-^^/V-2, 4-^ 

^'iJ' /V, 2-:i^^/l— 3-v'°nyN>'v?;^— 1, 7-^:/^>^>^ 
:t~-J\^. 1, 8-:ri^i5^:/v=;^— /W, 1, 9-/^:xv>;r— yW, 1, 10-r':til^i^^—/\^, 1 
, 1. 12-Kx;^7^i^:r-/l-^7)S$?^b<{SfflT'#So 

2, 6-^^-tert-y''^yU'-4-(3, 5-v=-tert-y^/I^-4-(3, 5-v=-tert-:/^/^-4-t 
KDdf-v/^>i;5/w):73i^/ur/i-=i— /v%:(D^>^ft300iii.±. $T^L<(t400J^Ji(7),^ 

[0030] Suta3fiffiJ!i.Ci:(^T/U-='— /^{i, tKn=^rv^/l'S^57-^^^{-3oIi(.±^i-§t,(Dt:-fcD 

. ii^3— loiiDi, tLj-iiL<n3-6m(D^mr/u=i—^u7!)^^m\^^hth^, mK.it. ^'y-ty 

hy^f^D— yuin^s^v-, hy^5=-p— /u^p/-?^, hyp^f^n— /u^'^^^(^hyp<^nz 
— /UT/^;^7^^, azy;^yh— /i^^ ^^/^zny;^yh— /i^^ i, 2, 4-:7"^^^hy;^-'-/p, 1, 3 
, 5-^^^^hy;t— /l^. 1, 2. 6-^^-y->hy;r— /W. 1, 2, 3. 4-7'^>'7^hP— 
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mmm^i^xm^^i^tvxit. mx.ii. v-fw)>. hv^v^u^^. 'ri-^^'v'tv 

[0031] mt^3i\S\U^(DT JV^~J\^tV.X . =^>^p— T^f>— /i^, y^"— ^Ay— 

[0032] fulE3fiIIiJi>(±(7)T/u=i— /Kcjoi/^-C{i, y'yiry>-. hyy^p— /p^^v, hyy^p 
— /u-:yp/>>, hyyf^p— /U7'"^^^(Dhyyf^p— /w-T/i';t7>', ^:/^aiy>c.yi — 

.1,2. 4->^'^:/hy^— /l^. 1, 3, 5-^>'i5'Vhy:^— /l^. 1, 2, 6-^^i^i^hy^— 

/u. 1. 2, 3, A-zf^:y'Th^—jv^ y/vt->— /w, y/i^t^'iJ'^', y/Pf>— /V'i/y-ky>' 

r/i^n— /i.^t/-tLf>(7)M'^i|^75sj;i9$?^L<. i/'y-iry>', hyy^p— /^^^^^^ hyy 
/^:7"p^-^>^. ^:^i5'^y;^yh— /v-, y/n:^'^>'^t/:me3(^f^'a'^>6^M}-^^* 

b<. mmt:^mt^20%\^J.±.. $f*b<{i30%i^Ji. #{C0SL<{i4O%J^_hT'S5 

gafPlS^O{4Sj&H£ET-fo'5^^^#:2-40(^^«afPflifl«^/;^/U7K^^^;^5^ 
[0034] HulEia?pflifl;^ii^^y;^;/^^>g$<bL-rfi, i^Jx.{i\ ^^5^^^, ^i5^>'^(i^^). y'p 
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^def-=I-t^:/|^, ^^^=ii^>'M, hyr^i^iJ'^i^W 

-<^^7^>'®!. -^=¥ir>'®^, ^z^y^^m. :^^'r>m. y^-'^m. T^^ir^gJ, 'i7>-7='-fe>' 
K^'iri/ft. hyr'ir^^, 7^h^7='-trv^, ^^^^-'-tv®?, -^^i^r'-fevlg, 

ir^^, K^i-fe^^^, hy='-fe>'^, xhy^i-fe^^. ^>'<5'=i-fe>'^, ^def-=i-fe>'^, 
-^^^^-fe^^, ;*-i:'iS'=i-t:/^. y-:h=i-fe^^, hyT3^^7"^^^^-;!)S^lf f^n^o 
[0035] MIBflll];&^#{iffi:5&/^^V^i:Ur{^. Igfqfli^^Xfi^-fiafPllgKJ^^iSiil^^X 

V:y^m(Dir^^:yrM. r-^y4>'m^(Dyi-yz.m. -ir/^-»^^^cDT':*^-S$. 
^iy^:yiLm. ^^^i^rm. '^:7'x>'z:^, ;^-i77=->~^, y^^^-gt, "f^^' 
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yt:>m. ^>"^>'hl}:f7/]y7ii>m, ^^■*)->h])-^/i-^^>'ms ^y^i^h]}:tiJU7r^^^m. ^ 

[0036] Bijifi^*#;^/i^^v&^McbLT{i, Tj^^j]ym. T/i^'^=-/um^^-r^m^. 
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[0039] mU^B^nm'^yt!;i^7t^>'mM(D^^'rM-±. ±.v^<DmHm'^ytiJi^^^:ym:Mf}^h 

<(ir^l^m6-12(7)v-:;^7/^^Vgt075-ib?^e6f¥cfc'9ilW$n51^X(^ 

6— 14(DliiifiTyW3— /^m;e^(b7^e5S¥ct'9iliR^n'5lSX{i2fIi^;L±i:(Oi^^^ 

[0041] tuism;^-^^*^):^!;^?^^/!-}*. ±3i!i(^^a#:*/^#V^lfi;5>^e>^ce^Pct«9ill4R$tL^ 
l@32.{i2fia_b<b. ±5zli(Dl#i. 2iiIIiX}i3finjJt^AJLOT/i-3'-/wM;?)^b^.C5SlJ;'9S' 

LT{i, ^iJ'/Ht^y^x/W, hy^y5/h®^^y>7^/l-> t°P^y:yh^^;^7"/^, ^^)=f-/\^W. 
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[0042] mU^m^^iOJVyfs:ymmo:>^y^7-/VtVXiii^ ±.i^^(Dmm^^^^^^->^W)^ 

^/wt-^ypzt— 7^/1^, :3i^/vryyV'az— 40<Dia?px(i^-ga^p 
[0044] iUfa^^J^^— ^/i-«<!:LT(±, ff!j;^(±\ T:=^y— /i-. y3i^>h— :7^-/Vzc— 

ciabttii:iM^x«57-lJ^(^fia^nx{i^rL3ip^giisj^£^WL-ci/^-ct>^<, ^lafp 
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V, 7<^/i^7°ntVu^I>>', ^^/Wy7°nfc:Vi-^h>'> ^5^/^:7'^/v-5^H>'. p^^^/i^-fy 

T^vy^/i^. •:fvi\firy:^r-y. -f^x^y^Lr^. ^^1/0:731/:/, ^i^^y^/ 
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;u=i— /p, i:>T±y^T;v^—.fV, yaL'r\y)VT)\y^~)V, ^>'yV>^(D^l^^i — 

[0047] mifST/i-xtKigfi. T/\^r't:vm^ixn2u±'^^^t;mmmmit^'-¥^x^^. 

TfVy^\iY. -i'y/^w/i'T/V'T'tH\ tv<ci;>T/^xfc:K\ ;^:7"o:/T/vxtK> ^^/^=f 
-h/WT/U-T^'tK^ p-h/^T/l-T^'fcK^ i^yf^/V'T/VxtK. ^y^-:hi>.T/V'y='t:K. a—T 

e>tL5o >lne>lafpxttT:fia>Fp^lil^l!^^i^i:iI^xtt5>^j^^cDv^Tn^^ 
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[0049] mJtST/^=r— ylx|^{^^R-(OH)nT\ mJf5;^/^4^VS^^{i5tR-(COOH)n-C\ SnIB^ 
;^7"yl-i^{±5*:R-(COO-R')n-C\ mj|E:i^^7'/Hlfi{ixtR-(0-R')n-t:\ tulE-yh^^li 
i^R-(CO-R')n-t:\ fu|STyl'T'tKm{i^R-(CHO)nT% tulE;^;— M^fi^ 

R-(0-COO-R')nT-a-rr<t'^T-t5o 
SuiER:at/R'{l^;rL^'tb!?iJiia(C, T/U=^/i'S. T/l-<5r-/uS^ T/l^drl/^S. -ViJ'CJ 

;^7/^;K-/i-£. ^;^7"/i^,^'^St/:^— 7^/i^*§'a-/0^e)/=e5lf J;'93ltR$n^iflX 
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